Spontaneous silencing of humanized green fluorescent protein (hGFP) gene expression from a retroviral vector by DNA methylation.
We have constructed a functional murine leukemia virus (MLV)-derived retroviral vector transducing two genes encoding the autofluorescent humanized green fluorescent protein (hGFP) and neomycin phosphotransferase (Neo). This was done to determine whether hGFP could function as a marker gene in a retroviral vector and to investigate the expression of genes in a retroviral vector. Surprisingly, clonal vector packaging cell lines showed variable levels of hGFP expression, and expression was detected in as few as 49% of the cells in a clonally derived culture. This indicated that hGFP expression was silenced in individual cells. This silencing could be diminished by selective culturing of the vector packaging cells with the neomycin analog G418 and was reduced by a 3-day treatment with the demethylating agent 5-azacytidine. The 5-azacytidine effect was transient, and hGFP expression in the vector packaging cells returned to untreated control levels within 2 weeks. Using flow cytometric analysis, hGFP expression was detected in up to 15% of transduced MT4 cells (a CD4+ lymphocytic cell line) after coculturing with packaging cells for 4 days. A 3-day postcoculture treatment with 5-azacytidine was shown to increase the hGFP-expressing MT4 cells from either 10.4% to 11.6% or 3.7% to 4.8%, corresponding to an increase in observed transduction efficiencies of 12% and 30%, respectively. These results indicate that silencing of gene expression from a retroviral vector may result from DNA methylation and occurs rapidly after transduction.